Acetylcholine metabolism by cultured neurons from rat nodose ganglia: regulation by a macromolecule from muscle-conditioned medium.
Acetylcholine metabolism has been studied in primary cultures of neurons dissociated from newborn rat nodose ganglia. Neither nerve growth factor nor muscle-conditioned medium had any detectable effect on the long-term survival of these neurons, which appeared well differentiated upon phase-contrast and electron microscopic examination. [3H]Acetylcholine synthesis and accumulation by 2-3-week old nodose cultures and choline acetyltransferase activity were increased (2.0 +/- 0.15)-fold and (2.0 +/- 0.48)-fold, respectively, upon growth with muscle-conditioned medium, whereas acetylcholinesterase was decreased (1.5 +/- 0.1)-fold (means +/- SEM, n = 5-9). The same effects were observed when comparing nodose cultures grown in the presence of proteins purified from conditioned medium in four fractionation steps. This purified material had no effects on the protein content of the cultures, or on lactate dehydrogenase activity, and thus did not affect the overall growth of the cultures. We demonstrate that this factor copurifies with a factor(s) involved in the regulation of choline acetyltransferase and acetylcholinesterase in neuron cultures from newborn rat superior cervical ganglia [Swerts, Le Van Thai, Vigny and Weber (1983) Devl Biol. 100, 1-11] and from embryonic day 13 rat embryo spinal cord [Giess and Weber (1984) J. Neurosci. 4, 1442-1452]. Although the cholinergic factor from muscle-conditioned medium has not been purified to homogeneity, the data suggest that the same extracellular, macromolecular factor may be involved in the regulation of acetylcholine metabolism in derivatives from the neural crest, the neural tube and the epibranchial placodes.